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Impairments in the ability to understand others and the self in terms of internal mental states
(reflective functioning [RF] or mentalizing) are thought to play a key role in the development
of borderline personality disorder (BPD). The first aim of this study was to validate the Italian
version of the Reflective Functioning Questionnaire (RFQ), a brief self-report measure of
RF, by examining its factor structure with Principal Component Analyses (PCA), and corre-
lations with constructs that should be theoretically related to RF. In addition, we investigated
whether the RFQ could empirically distinguish between healthy controls and carefully diag-
nosed BPD patients using Research Operating Curve methods, and was related to severity
of borderline pathology as measured with the Shedler–Westen Assessment Procedure
(SWAP), an observer-rated measure of BPD pathology.
Methods
An Italian translation of the RFQ was administered to a sample of 154 healthy controls and a
clinical sample of 59 BPD patients diagnosed with the Structured Clinical Interview for DSM-
IV Axis II disorders. Clinical severity of BPD was assessed with the SWAP. Normal controls
completed self-report inventories of constructs related to RF (mindfulness, empathy, Theory
of Mind, alexithymia, and autistic traits).
Results
PCA confirmed the a priori factor structure in the Italian translation of the RFQ, showing
two subscales that measure certainty and uncertainty about mental states, with satisfactory
reliability and construct validity. These dimensions also distinguished BPD patients
from healthy controls (p < 0.05). ROC analyses showed that the uncertainty subscale
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discriminated BPD patients from healthy individuals (area under the curve = 78%, cut of 4.5
points, sensitivity = 73%, specificity = 68%). Within the patient group, regression analyses
showed uncertainty about mental states to have a significant unique contribution in predict-
ing BPD severity (p < 0.05), explaining 12% of the variance.
Conclusions
Results largely supported the reliability and validity of the Italian version of the RFQ. These
findings also provide further evidence for the role of impairments in mentalizing and rein-
force the rationale for offering mentalization-based interventions to individuals with this
disorder.
Introduction
Borderline personality disorder (BPD) is a psychiatric disorder characterized by instability in
self-image and interpersonal relationships, impairments in emotion regulation, and impulsiv-
ity, which may lead to disruptive and self-harming behaviors [1]. The prevalence of BPD in
general population has been reported to be 5.9% in the United States of America [2]. The dis-
order has been associated with high levels of subjective distress, social disability, and intensive
utilization of mental health services [3]. Despite the impact of borderline pathology on global
functioning and the high burden of the disease, BPD is often misdiagnosed due to its high psy-
chiatric comorbidity and to the inability of diagnostic measures to assess its underlying factors
[2, 4, 5].
The mentalizing approach to BPD [6–9] highlights how impaired reflective functioning
(RF) mediates borderline symptoms. RF, or mentalizing, refers to the ability to understand
others and the self in terms of internal mental states, such as beliefs, desires, feelings and atti-
tudes [10]. High levels of RF allows affect regulation, the development and maintenance of a
robust sense of self, and constructive social interactions [11]. The ability to mentalize first
develops in the context of early attachment relationships; BPD patients have been found to
often have disorganized and preoccupied attachment styles [12, 13], reflecting poor quality of
attachment relationships in many of these individuals’ childhood [14, 15]. While many studies
have provided evidence for the role of impairments in mentalizing in BPD [16–20], to our
knowledge, no study in Italy has explored the relationship between poor mentalizing and
BPD.
RF has historically been measured with the Reflective Functioning Scale (RFS) [21], an
instrument that evaluates RF on the basis of rating narratives elicited by the Adult Attachment
Interview [22] about interviewees’ childhood attachment experiences and the way these have
affected their present-day views of themselves and their close relationships. Although the RFS
remains the gold standard method of assessing RF, it lacks feasibility due to the considerable
amount of time needed to administer and score it, and it also requires highly trained adminis-
trators/scorers. Furthermore, both clinical and research contexts require a tool to assess RF
that could be easily administered and repeated across time to investigate treatment outcomes
in large samples. Previous studies have employed validated self-report inventories measuring
constructs that overlap with RF, such as mindfulness, metacognition, and empathy. However,
such measures provide only an indirect assessment of RF [23, 24], and the constructs above
mentioned only partially overlaps with mentalization. Metacognition has been found to be
impaired in BPD [25] and can be measured with different assessment tools, such the Self-
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Report measure of Metacognition [26] and the Metacognition Assessment Interview [27].
However, although it refers to skills that allow people to recognize mental states, it considers
mind reading as a general ability generated by the interaction of different components [27].
To overcome these limitations, Fonagy and colleagues recently validated the first self-report
measure of RF, the Reflective Functioning Questionnaire (RFQ) [28]. The RFQ has two sub-
scales, which assess certainty (RFQ_C) and uncertainty (RFQ_U) about the mental states of
self and others. High scores on these subscales indicate two distinct impairments in RF, respec-
tively, hypomentalizing and hypermentalizing: hypomentalizing reflects concrete thinking and
poor understanding of the mental states of self and others, while hypermentalizing refers to an
“over-mentalizing” attitude, that is, developing too certain and detailed models of the mind
and mental states not supported by the evidence.
Study hypotheses
The aims of the present study are the validation of the Italian version of the RFQ and the inves-
tigation of its ability to distinguish between healthy individuals and BPD patients. Indeed,
translation and transcultural validation into Italian are urgently needed to facilitate research in
the mentalization field among Italian-speaking populations. In line with previous work [24,
28] we expected to find evidence for a two-factor structure, reflecting levels of subjective
uncertainty or certainty about the link between behaviors and mental states. We then investi-
gated the internal consistency and test–retest reliability of the RFQ subscales, and their rela-
tionships with demographic variables. The convergent and divergent validity of the RFQ was
investigated by studying the correlations between the RFQ and measures of concepts theoreti-
cally related to RF [23, 29] in healthy participants.
Positive associations between the degree of certainty about mental states (RFQ_C) and
mindfulness, empathy, and Theory of Mind capacity were expected; however, correlations
with Theory of Mind were expected to be relatively lower, in that this construct refers to men-
talizing based on external features, while the RFQ is primarily designed to test individuals’
ability to focus on internal mental states rather than external physical cues. Negative correla-
tions between RFQ_C and alexithymia and autistic traits were expected, in that these dimen-
sions indicate poor awareness of emotions or feelings and “mind-blindness”. Correlations
between the degree of uncertainty about mental states (RFQ_U) and the constructs listed
above were hypothesized to show the opposite pattern. The discriminant validity of the RFQ
was established by testing its ability to differentiate between healthy and BPD participants.
Further, having established the validity of the Italian version of the RFQ, on the basis of the
literature about mentalizing, we hypothesized that impairments in RF measured with the RFQ
would be related to the severity of borderline pathology in BPD patients.
Methods
Participants and clinical assessment
RFQ data were collected in samples of BPD patients and healthy individuals. Inclusion criteria
for all participants were age between 18 and 50 years and being a native Italian speaker. Partici-
pants were considered eligible for the analyses provided there were not too many missing val-
ues (more than 5% of missing data); outliers were removed from the analyses if the error
checking was not successful.
For the clinical BPD sample, 62 patients fulfilling criteria for BPD based on the fourth edi-
tion of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) [1] were recruited
between November 2011 and November 2015 from the Center for Research on Personality
Disorders of the University of Pavia, Italy, an outpatient unit dedicated to the study and
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treatment of personality disorders in patients referred by community mental health services.
In order to ensure representativeness of clinical practice, exclusion criteria were restricted to a
stable current or past history of psychotic disorders, personality disorder due to medical condi-
tions, antisocial personality disorder, and severe current drug addiction [28]. Patients were
assessed by a specialist psychiatrist using the Italian versions of the Structured Clinical Inter-
view for DSM-IV Axis I disorders (SCID-I) [30, 31] and the Structured Clinical Interview for
DSM-IV Axis II disorders (SCID-II) [32, 33]. BPD severity was measured with the Shedler–
Westen Assessment Procedure (SWAP-200) [34, 35]. Measurements of anxiety and depression
were obtained by using the Italian versions of the Hamilton Anxiety Scale [36, 37] and the
Hamilton Depression Rating Scale [38, 39], respectively. Inter-rater reliability was excellent for
all assessment scales (Cohen’s k > 0.75) [40].
Of the 62 BPD patients, 2 were excluded because of missing values (response rate: 96.7%);
1 was excluded as outlier. Between the remaining 59 patients, 42 had one or more current
comorbid Axis I or Axis II diagnosis (depressive disorder = 22, panic disorder = 5, alcohol
or drug abuse = 6, dependent personality disorder = 8, avoidant personality disorder = 4).
Twenty-nine patients were medicated; 18 were on antidepressants (13 on selective serotonin
reuptake inhibitors, 5 on serotonin noradrenalin reuptake inhibitors,); 9 on mood stabilizers
(7 on valproic acid, 2 on oxcarbazepine); 12 were on atypical antipsychotics (9 in combination
with an antidepressant, 1 in combination with a mood stabilizer, 2 on monotherapy).
As a comparison group, 158 healthy participants were recruited via advertisements at the
University of Pavia; these individuals comprised students and service staff. 4 of them were
excluded because of missing values (response rate: 97.5%). See Table 1 for details of the demo-
graphic characteristics of the sample. All participants were Caucasian.
All participants gave written informed consent in accordance with the requirements of the
ethics committee of the Department of Applied and Behavioral Sciences of Psychiatry, Univer-
sity of Pavia, Pavia, Italy, which approved this study.
Measures
The RFQ and the self-report measures of constructs related to RF were individually adminis-
tered to the healthy participants. Participants were supervised by a trained psychiatrist while
completing the measures to ensure appropriate understanding of items.
RFQ. As first step of the validation process, the RFQ was translated into Italian by a native
Italian speaker; to maintain sentences’ meaning between English and Italian, the Italian ver-
sion of the RFQ underwent a back-translation [41]. To this end, the Italian RFQ was translated
back to English by a native English speaker naïve to the RFQ; this version was compared to the
original version of RFQ. Discrepancies were corrected. The International Test Commission
Guidelines for test translation and adaptation [42] were checked to ensure proper question-
naire adaptation across different cultures.
The RFQ comprises two subscales, each containing 6 items, measuring the degrees of
uncertainty (RFQ_U) and certainty (RFQ_C) about mental states. The RFQ_U subscale con-
sists of 6 items focusing on the level of participant agreement, with statements such as “Some-
times I do things without really knowing why”. Items are scored by the participant on a
7-point Likert scale (ranging from “completely disagree” to “completely agree”). To capture
extreme levels of uncertainty, items are rescored to 0, 0, 0, 0, 1, 2, 3, so that very high agree-
ment on this scale reflects hypomentalizing (i.e. a lack of knowledge about mental states),
while some disagreement reflects adaptive acknowledgement of the opaqueness of one’s own
mental states, typical of genuine mentalizing. The RFQ_C subscale consists of 6 items, such as
“I don’t always know why I do what I do”, and is scored on the same 7-point Likert scale as the
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RFQ_U, then rescored to capture extreme levels of certainty; to this end, these items are
recoded to 3, 2, 1, 0, 0, 0, 0. As a result, low agreement reflects hypermentalizing, while some
agreement reflects adaptive levels of certainty about mental states.
Reading the Mind in the Eyes Test. The Reading the Mind in the Eyes Test (RMET) [43,
44] was used to assess Theory of Mind. In this instrument, individuals choose one out of four
adjectives describing the state of mind of 36 individuals, of whom they see pictures of only the
eye region. The score on the RMET derives from the sum of correct answers.
Empathy Quotient. The Empathy Quotient (EQ) [45, 46] was administered to measure
levels of empathy. The EQ includes 40 questions rated on a 4-point Likert scale ranging from
“strongly agree” to “strongly disagree”. The total score can range from 0 to 80. Internal reliabil-
ity in the healthy participants sample (Cronbach’s α = 0.81) was excellent.
Kentucky Inventory of Mindfulness Skills. The Kentucky Inventory of Mindfulness
Skills (KIMS) [47] was administered to evaluate participants’ ability to focus their attention on
what is taking place in the present with a non-judgmental attitude. The KIMS is a 39-item
inventory, developed in order to measure four aspects of mindfulness (observing, describing,
acting with awareness and accepting without judgment) on a 5-point Likert scale, ranging
from 1 (“very rarely true”) to 5 (“very often true”). In this study, only the Acting with Aware-
ness (KIMSac) subscale was used. Internal reliability in the healthy participants sample (α =
0.78) was excellent.
Toronto Alexithymia Scale. The Toronto Alexithymia Scale (TAS-20) [48, 49] comprises
20 statements rated on a 5-point Likert scale. It includes three subscales which measure three
facets of alexithymia, such difficulties in identifying feelings, difficulties in describing feelings
and lack of focus on internal emotional experiences. For this study, the total TAS-20 score was
used. Internal reliability in the healthy participants sample (α = 0.82) was excellent.
Autism Spectrum Quotient. The Autism Spectrum Quotient (AQ) [50, 51] was employed
to measure autistic traits. The AQ has 50 forced-choice questions (rated on a 4-point Likert
scale ranging from “strongly agree” to “strongly disagree”) that allow to quantify autistic traits
across domains of social skills, imagination, communication, attention to detail and attention
switching. Participants score one point for each question they answer as autistic people. Total
scores (ranging from 0 to 50) were used. Internal reliability in the healthy participants sample
(α = 0.76) was good.
Shedler–Westen Assessment Procedure. The SWAP 200 [34] is an assessment instru-
ment designed to harness clinical judgment and inference, in order to systematize clinical
observation. It consists of a set of 200 statements, each of which can characterize a given
patient not at all, somewhat, or very well. Statements are clinically comprehensive and can be
used by any skilled clinical observer, irrespective of his theoretical orientation. The patient is
described by the clinician by ordering the statements into eight categories; those that are most
descriptive are assigned a value of 7, while those that are not at all descriptive are assigned a
Table 1. Demographic characteristics of borderline personality disorder (BPD) patients and healthy participants. NS = not significant (p> 0.05).
Healthy participants BPD patients Significance
Participants (n) 154 59 –
Sex (male %) 42 29 NS
Age (mean [SD]) 26.6 (6.1) 29.1 (8.5) NS
Years of education(mean [SD]) 16.4 (2.2) 15.2 (3.5) t = 2.2 p< 0.05
Marital status (n)
Single 147 50 χ2(1) = 7.04, p< 0.01
Married 7 9
https://doi.org/10.1371/journal.pone.0206433.t001
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value of 0. Consequently, a score from 0 to 7 can be assigned to each of 200 personality descrip-
tive variables. The SWAP 200 vocabulary permits clinicians to obtain accurate psychological
descriptions of patients in a quantifiable form. The SWAP scoring algorithms provide a
dimensional score for each personality disorder included in the DSM IV. Dimensional scores
measure the similarity between a given patient and prototypical SWAP descriptions symboliz-
ing each personality disorder in its characteristic form. Inter-rater reliability between indepen-
dent interviewers has been above 0.80 for all SWAP diagnostic scales.
In the present study, to optimize the power of clinical observations, SWAP scores were per-
formed by the psychiatrist that clinically assessed each BPD patient.
Data analysis
Principal component analysis (PCA) was performed to study the factor loading of both sub-
scales of the RFQ.
The reliability of the subscales was estimated by calculating Cronbach’s alpha coefficients
and mean inter-item correlation. Test–retest correlation after an interval of 2 weeks was calcu-
lated in a subsample (n = 30) of healthy participants, in order to demonstrate temporal
stability.
Pearson correlations between the RFQ subscales and both demographics and clinical fea-
tures were explored.
To investigate the construct validity in the sample of healthy individuals, Pearson correla-
tions between the RFQ subscales and measures of related constructs were explored. Bonferroni
correction was applied.
The discriminant validity of the RFQ was investigated by performing analyses of covariance
(ANCOVA) in the whole sample, with the RFQ subscale scores entered as dependent variables,
with diagnosis as a factor and age as a covariate. Receiver Operating Curve (ROC) analysis was
performed to investigate the ability of the RFQ_C and RFQ_U subscales to identify clinical
cases, and to determine a cut-off score.
Hierarchical multiple regressions were conducted in the clinical sample with the SWAP-
200 borderline score as dependent variable, and age, depression and RFQ_U scores as inde-
pendent variables. An inverse relationship between age and BPD severity [52] and a positive
correlation between age and RF [28] has previously been reported. Moreover, comorbidity
between depressive disorders and BPD is very common [53]. Anxiety was not entered into the
analyses due to its collinearity with depression.
SPSS 17.0 (SPSS Inc., Chicago, IL, USA) was used for analysis of demographics and the psy-
chological and psychopathological measures.
Results
Principal component analysis
The RFQ_C and RFQ_U subscale items were subjected to PCA using data from the sample of
healthy participants. First, the suitability of the data for factor analysis was assessed. The Kai-
ser-Meyer-Olkin value was 0.8 for RFQ_U and 0.76 for RFQ_C; Bartlett’s test of sphericity
reached statistical significance (p< 0.05) for both RFQ_U and RFQ_C, supporting the factor-
ability of the data.
Inspection of scree plots revealed for both RFQ_U and RFQ_C the presence of one compo-
nent with an eigenvalue > 1. The one-component solutions explained a total of 47.0% of vari-
ance in RFQ_U scores and 46.3% of variance in RFQ_C scores. Between items correlations
and factor loadings are reported below (Tables 2 and 3).
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Reliability
The Italian RFQ subscales had good internal consistency, with Cronbach’s alpha coefficient of
0.77 for RFQ_U and 0.75 for RFQ_C. Mean inter-item correlations were 0.36 and 0.35, respec-
tively. The test–retest reliability was good, with r = 0.85 for RFQ_U and r = 0.81 for RFQ_C
(both p< 0.001).
Correlations between RFQ scores and demographic, psychological and
clinical variables
Consistent with expectations, RFQ_C was positively correlated with measures of mentalizing-
related abilities—the KIMSac, the EQ, and the RMET (see Table 4). The correlation with the
RMET was lower, in accordance with expectations, and was not significant after Bonferroni
correction. The RFQ_C was inversely correlated with the TAS and AQ, as expected. Correla-
tions between RFQ_U and mentalizing-related constructs showed the opposite pattern to
Table 2. Correlations between items of certainty subscale (RFQ_C) and uncertainty subscale (RFQ_U); cs stands for certainty scale items, us for uncertainty scale
items.
cs1 cs16 cs20 cs36 cs40 cs 44
RFQ_C cs1 1.000 0.457 0.303 0.225 0.350 0.333
cs16 0.457 1.000 0.412 0.282 0.270 0.598
cs20 0.303 0.412 1.000 0.623 0.412 0.461
cs36 0.225 0.282 0.623 1.000 0.334 0.370
cs40 0.350 0.270 0.412 0.334 1.000 0.338
cs44 0.333 0.598 0.461 0.370 0.338 1.000
us16 us28 us36 us40 us44 us8
RFQ_U us16 1.000 0.422 0.383 0.339 0.582 0.417
us28 0.422 1.000 0.532 0.451 0.421 0.352
us36 0.383 0.532 1.000 0.287 0.409 0.292
us40 0.339 0.451 0.287 1.000 0.430 0.427
us44 0.582 0.421 0.409 0.430 1.000 0.419
us8 0.417 0.352 0.292 0.427 0.419 1.000
https://doi.org/10.1371/journal.pone.0206433.t002
Table 3. Factor loadings for RFQ subscales items.
RFQ_C RFQ_U
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those observed for RFQ_C. No significant correlation was found between the RFQ subscales
and demographic variables.
Group differences
The ANCOVAs showed a significant effect of diagnosis (BPD vs. controls) on RFQ_C and
RFQ_U scores (RFQ_C: F1,210 = 7.1, p< 0.01, partial eta squared = 0.12; RFQ_U: F1,210 = 55.6,
p< 0.001, partial eta squared = 0.32).
ROC analyses showed that the RFQ_U subscale discriminated BPD patients from healthy
controls (area under the curve = 0.78%, cut-off 4.5 points, sensitivity = 73%, specificity = 68%)
(Fig 1).
Table 4. Significant correlations between certainty (RFQ_C) and uncertainty (RFQ_U) about mental states and measures of mentalizing-related constructs among
healthy controls (n = 154).
RFQ_C RFQ_U TAS AQ EQ KIMSac
RFQ_C r = -0.671� r = -0.530� r = -0.223� r = 0.395� r = -208�
RFQ_U r = -0.671� r = 0.431� r = 0.251� r = -0.224� r = 0.276�
Note: TAS = Toronto Alexithymia Scale; AQ = Autism Quotient; EQ = Empathy Quotient; KIMSac = Kentucky Inventory of Mindfulness Skills Acting with Awareness
subscale.
� = p< 0.01
https://doi.org/10.1371/journal.pone.0206433.t004
Fig 1. Receiver operating characteristic curve using RFQ_U to discriminate between healthy participants and
borderline personality disorder patients.
https://doi.org/10.1371/journal.pone.0206433.g001
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Effect of impaired mentalizing on severity of BPD pathology
RFQ_U scores were correlated with severity of BPD (see Table 5). Regression analyses were
performed to explore the unique contribution of uncertainty about mental states to severity of
BPD pathology. The first step of the hierarchical multiple regression showed no significant
effect of age and depression on severity of BPD measured with the SWAP-200. These variables
explained 11.5% of the variance in BPD severity, but the model was not significant. However,
after entering RFQ_U as an independent variable in the second step of the analysis, the total
variance explained by the model was 20.3% (F3,39 = 3.3, p< 0.05). This indicated that uncer-
tainty about mental states explained an additional 8.8% of the variance in BPD severity as mea-
sured with SWAP-200, after controlling for age and depressive symptoms (R2 change = 0.088,
F change (1,39) = 4.3, p< 0.05). In the final model, only RFQ_U was statistically significant
(β = 0.34, p< 0.05).
Discussion
This study first aimed to validate the factor structure of the Italian version of the RFQ by factor
analysis and by examining its correlations with related constructs and clinical variables in a
sample of healthy individuals. Furthermore, this study also investigated the ability of the RFQ
to distinguish between healthy controls and BPD patients. A final aim was to investigate the
relationship between impairments in RF as measured with the RFQ and the severity of BPD
psychopathology in a sample of BPD patients.
PCA resulted in the extraction of single factors for both the RFQ_U and RFQ_C subscales,
reflecting the conceptualization of the original version of the RFQ [28]. Both subscales had
good internal consistency and reliability.
The RFQ subscales were also in theoretically expected ways related to constructs that are
closely related to RF, such as empathy and aspects of mindfulness. These results are consistent
with mentalizing theory, in that empathy and mindfulness, like RF, imply the capacity for
internally-based mentalizing. The construct of empathy, although broad and complex, involves
the ability to detect other people’s mental states and predict their future behavior [54], and
therefore partly overlaps with the construct of RF. Correlations between the RFQ subscales
and Theory of Mind were also in the expected direction, although they were lower as expected,
and even not statistically significant. This provides further support for the assumption that the
RFQ primarily taps into internally-based mentalizing, while Theory of Mind involves menta-
lizing about external features of others (i.e., facial expressions), a feature of mentalizing that is
relatively distinct from internally-based mentalizing [44, 29].
Negative correlations were found between the RFQ_C subscale and the constructs of alex-
ithymia and symptoms of autistic spectrum disorder; conversely, positive relations were found
between the RFQ_U subscale and these same constructs. Indeed, alexithymia, that is, the
inability to experience, identify and express emotions, reveals uncertainty about the emotional
Table 5. Correlations between uncertainty (RFQ_U) and certainty (RFQ_C) about mental states and measures of depression, anxiety, age and severity of borderline
personality disorder (BPD) in a sample of 59 BPD patients.
RFQ_C RFQ_U HAS HDRS Age SWAP-200
RFQ_C r = -0.76� r = 0.39� r = 0.35� r = 0.20 r = -0.15
RFQ_U r = -0.76� r = -0.06 r = -0.24 r = -0.20 r = 0.23��
Note: HAS = Hamilton Anxiety Scale; HDRS = Hamilton Depression Rating Scale; SWAP-200 = Shedler-Westen Assessment Procedure for BPD.
� = p< 0.01
�� = p< 0.05
https://doi.org/10.1371/journal.pone.0206433.t005
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states of others and the self, and, as such, poor RF. Likewise, the presence of autistic traits
implies poor imaginative, communication and social skills—skills that are required attributes
of a good reflective capacity.
Both the RFQ_C and RFQ_U were able to differentiate healthy participants from carefully
diagnosed BPD patients. The ROC analysis indicated that the RFQ_U subscale was able to
discriminate BPD patients from healthy controls, allowing identification of a cut-off, with rela-
tively good sensitivity and specificity for such a brief measure, although of course improve-
ment is possible. The same was not found for the RFQ_C subscale in the ROC analysis,
although BPD patients differed significantly from healthy controls on this subscale.
With regard to the relationship between RF and severity of borderline psychopathology,
uncertainty about mental states was found to have a unique contribution to the severity of
BPD as independently assessed by trained observers using the SWAP. These results are consis-
tent with mentalizing approaches to BPD [6, 9, 11], as they assume that the poorer mentalizing
is, the more problems with regard to affect dysregulation, interpersonal instability and impul-
sive behavior can be expected. The hypersensitivity of BPD patients to their own and others’
emotions [55] results in difficulty in developing plausible scenarios about the inner mental
states of the self and others, and difficulty in considering alternative explanations about these
features, in turn, are the basis of the difficulties in affect regulation, impulsive behaviors and
relationship problems that are characteristic of people with BPD.
A strength of this study is that all participants BPD were recruited directly from a clinical
population drawn from a clinical setting specialized in the treatment of BPD. However, some
methodological limitations must be mentioned. First, our analyses and conclusions are largely
based on self-report questionnaires, with the exception of the SWAP. A further weakness is the
lack of an appropriate criterion for measuring mentalizing; therefore, our conclusion that the
RFQ actually measures RF can be only provisional. A further limitation is the fact that partici-
pants’ emotional state at the time of assessment may have had an impact on the results. Indeed,
Fonagy et al. [6] point out that mentalizing may be in part context-specific. Another important
limitation is the comorbidity of BPD with other psychiatric disorders, particularly major
depression. However, the frequency of psychiatric comorbidity in BPD patients is notoriously
high in clinical practice [53]; excluding individuals from the present study because of comor-
bidity could have led to the selection of a non-representative sample, thereby limiting the gen-
eralizability of the results. Finally, the socio-economic status of participants was not measured,
so it may be the case that healthy individuals and BPD patients differed for this variable.
In conclusion, this study provides preliminary evidence for the reliability and validity of the
Italian version of RFQ as a self-report tool for measuring RF. The RFQ_U subscale in particu-
lar had good discriminative capacity, but further research is needed to determine whether this
instrument can be used as a screening tool for the diagnosis of BPD. However, the RFQ pro-
vides a measure of individuals’ reflective abilities and as such it can be used to enhance the
clinical assessment of BPD patients, as well as to measure the response to clinical intervention,
for example, mentalization-based treatment [24, 28]. Use of the RFQ could also facilitate an
increase in the body of research and knowledge about mentalizing. Further studies are needed
to investigate the relation between self-report assessments of reflective function and metacog-





The Italian version of the Reflective Functioning Questionnaire and borderline personality disorder
PLOS ONE | https://doi.org/10.1371/journal.pone.0206433 November 1, 2018 10 / 13
Author Contributions
Conceptualization: Niccolò Morandotti, Natascia Brondino, Alessia Merelli, Annalisa Bol-
drini, Giulia Zelda De Vidovich, Vera Abbiati, Paolo Ambrosi, Edgardo Caverzasi, Peter
Fonagy, Patrick Luyten.
Data curation: Niccolò Morandotti, Alessia Merelli, Annalisa Boldrini, Sara Ricciardo, Vera
Abbiati, Paolo Ambrosi, Edgardo Caverzasi, Patrick Luyten.
Formal analysis: Niccolò Morandotti, Patrick Luyten.
Investigation: Niccolò Morandotti, Giulia Zelda De Vidovich, Edgardo Caverzasi, Peter
Fonagy, Patrick Luyten.
Methodology: Niccolò Morandotti, Natascia Brondino, Alessia Merelli, Edgardo Caverzasi,
Peter Fonagy, Patrick Luyten.
Project administration: Niccolò Morandotti, Edgardo Caverzasi.
Supervision: Edgardo Caverzasi, Peter Fonagy, Patrick Luyten.
Visualization: Patrick Luyten.
Writing – original draft: Niccolò Morandotti, Patrick Luyten.
References
1. American Psychiatric Association., American Psychiatric Association. Task Force on DSM-IV. Diagnos-
tic and statistical manual of mental disorders: DSM-IV-TR. 4th ed. Washington, DC: American Psychi-
atric Association; 2000. xxxvii, 943 p. p.
2. Grant BF, Chou SP, Goldstein RB, Huang B, Stinson FS, Saha TD, et al. Prevalence, correlates, dis-
ability, and comorbidity of DSM-IV borderline personality disorder: results from the Wave 2 National Epi-
demiologic Survey on Alcohol and Related Conditions. J Clin Psychiatry. 2008; 69(4):533–45. PMID:
18426259
3. Zanarini MC. Borderline personality disorders. New York: Taylor & Francis; 2005. xvii, 374 p. p.
4. Ruggero CJ, Zimmerman M, Chelminski I, Young D. Borderline personality disorder and the misdiagno-
sis of bipolar disorder. J Psychiatr Res. 2010; 44(6):405–8. Epub 2009/11/06. https://doi.org/10.1016/j.
jpsychires.2009.09.011 PMID: 19889426
5. Paris J, Gunderson J, Weinberg I. The interface between borderline personality disorder and bipolar
spectrum disorders. Compr Psychiatry. 2007; 48(2):145–54. https://doi.org/10.1016/j.comppsych.2006.
10.001 PMID: 17292705
6. Fonagy P, Luyten P, Bateman A. Translation: Mentalizing as treatment target in borderline personality
disorder. Personal Disord. 2015; 6(4):380–92. https://doi.org/10.1037/per0000113 PMID: 26436581
7. Bateman A, Fonagy P. Mentalization-Based Treatment. Psychoanal Inq. 2013; 33(6):595–613. https://
doi.org/10.1080/07351690.2013.835170 PMID: 26157198
8. Bateman A, Fonagy P. Mentalization-based treatment for borderline personality disorder: a practical
guide. Oxford; New York: Oxford University Press; 2006. xv, 188 p. p.
9. Bateman A, Fonagy P. Psychotherapy for borderline personality disorder: mentalization-based treat-
ment. Oxford; New York: Oxford University Press; 2004. xxiv, 381 p. p.
10. Ha C, Sharp C, Ensink K, Fonagy P, Cirino P. The measurement of reflective function in adolescents
with and without borderline traits. J Adolesc. 2013; 36(6):1215–23. https://doi.org/10.1016/j.
adolescence.2013.09.008 PMID: 24215968
11. Fonagy P. Affect regulation, mentalization, and the development of the self. New York: Other Press;
2002. xiii, 577 p. p.
12. Levy KN, Beeney JE, Temes CM. Attachment and its vicissitudes in borderline personality disorder.
Curr Psychiatry Rep. 2011; 13(1):50–9. https://doi.org/10.1007/s11920-010-0169-8 PMID: 21104167
13. Choi-Kain LW, Fitzmaurice GM, Zanarini MC, Laverdiere O, Gunderson JG. The relationship between
self-reported attachment styles, interpersonal dysfunction, and borderline personality disorder. The
Journal of nervous and mental disease. 2009; 197(11):816–21. https://doi.org/10.1097/NMD.
0b013e3181bea56e PMID: 19996719
The Italian version of the Reflective Functioning Questionnaire and borderline personality disorder
PLOS ONE | https://doi.org/10.1371/journal.pone.0206433 November 1, 2018 11 / 13
14. Rees C. Childhood attachment. Br J Gen Pract. 2007; 57(544):920–2. Epub 2007/11/03. https://doi.org/
10.3399/096016407782317955 PMID: 17976297
15. Goodwin RD, Styron TH. Perceived quality of early paternal relationships and mental health in adult-
hood. The Journal of nervous and mental disease. 2012; 200(9):791–5. Epub 2012/08/28. https://doi.
org/10.1097/NMD.0b013e318266f87c PMID: 22922234
16. Sharp C, Kalpakci A. Mentalization in borderline personality disorder: From bench to bedside.
Personal Disord. 2015; 6(4):347–55. Epub 2015/10/06. https://doi.org/10.1037/per0000106 PMID:
26436578
17. Ryden G, Perseius KI. Lakartidningen. 2016;113. Epub 2016/12/14. Foljsamhet och talamod kravs for
att mota dessa patienter—I alla behandlingsmodeller betonas vikten av en aktiv, narvarande, relation-
sinriktad terapeut.
18. De Oliveira C, Rahioui H, Smadja M, Gorsane MA, Louppe F. [Mentalization based treatment and bor-
derline personality disorder]. L’Encephale. 2016. Epub 2016/07/20. Therapie basee sur la mentalisation
et le trouble de personnalite limite.
19. Bo S, Sharp C, Fonagy P, Kongerslev M. Hypermentalizing, Attachment, and Epistemic Trust in Adoles-
cent BPD: Clinical Illustrations. Personal Disord. 2015. Epub 2015/12/23.
20. Bateman A, O’Connell J, Lorenzini N, Gardner T, Fonagy P. A randomised controlled trial of mentaliza-
tion-based treatment versus structured clinical management for patients with comorbid borderline per-
sonality disorder and antisocial personality disorder. BMC Psychiatry. 2016; 16:304. Epub 2016/09/01.
https://doi.org/10.1186/s12888-016-1000-9 PMID: 27577562
21. Fonagy P, Target M, Steele H, Steele M. Reflective-Functioning manual: Version 5 for application to
adult attachment interviews. 1998.
22. Main M, Goldwyn R. Adult Attachment Interview classification system: University of California Press,
Berkeley; 1994.
23. Choi-Kain LW, Gunderson JG. Mentalization: ontogeny, assessment, and application in the treatment
of borderline personality disorder. Am J Psychiatry. 2008; 165(9):1127–35. https://doi.org/10.1176/
appi.ajp.2008.07081360 PMID: 18676591
24. Badoud D, Luyten P, Fonseca-Pedrero E, Eliez S, Fonagy P, Debbane M. The French Version of the
Reflective Functioning Questionnaire: Validity Data for Adolescents and Adults and Its Association with
Non-Suicidal Self-Injury. PLoS One. 2015; 10(12):e0145892. https://doi.org/10.1371/journal.pone.
0145892 PMID: 26714319
25. Semerari A, Colle L, Pellecchia G, Carcione A, Conti L, Fiore D, et al. Personality Disorders and Mind-
reading: Specific Impairments in Patients With Borderline Personality Disorder Compared to Other
PDs. The Journal of nervous and mental disease. 2015; 203(8):626–31. Epub 2015/07/15. https://doi.
org/10.1097/NMD.0000000000000339 PMID: 26153890
26. Pedone R, Semerari A, Riccardi I, Procacci M, Nicolo G, Carcione A. Development of a self-report mea-
sure of metacognition: The metacognition self-assessment scale (MSAS). instrument description and
factor structure2017. 185–94 p.
27. Semerari A, Cucchi M, Dimaggio G, Cavadini D, Carcione A, Battelli V, et al. The development of the
Metacognition Assessment interview: instrument description, factor structure and reliability in a non-
clinical sample. Psychiatry research. 2012; 200(2–3):890–5. Epub 2012/08/22. https://doi.org/10.1016/
j.psychres.2012.07.015 PMID: 22906953
28. Fonagy P, Luyten P, Moulton-Perkins A, Lee YW, Warren F, Howard S, et al. Development and Valida-
tion of a Self-Report Measure of Mentalizing: The Reflective Functioning Questionnaire. PLoS One.
2016; 11(7):e0158678. https://doi.org/10.1371/journal.pone.0158678 PMID: 27392018
29. Bateman A, Fonagy P. Handbook of mentalizing in mental health practice. 1st ed. Washington, DC:
American Psychiatric Pub.; 2012. xxiii, 593 p. p.
30. Spitzer RL, Williams JB, Gibbon M, First MB. The Structured Clinical Interview for DSM-III-R (SCID). I:
History, rationale, and description. Arch Gen Psychiatry. 1992; 49(8):624–9. Epub 1992/08/01. PMID:
1637252
31. Spitzer RL, Williams JBW, Gibbon M, First MB. Structured Clinical Interview for DSM-IV Axis I Disor-
ders. Curatore edizione italiana: Mazzi F MF, De Girolamo G, Lussetti M, Guaraldi GP, editor: Giunti
Edizioni, OS; 2000.
32. Williams JB, Gibbon M, First MB, Spitzer RL, Davies M, Borus J, et al. The Structured Clinical Interview
for DSM-III-R (SCID). II. Multisite test-retest reliability. Arch Gen Psychiatry. 1992; 49(8):630–6. Epub
1992/08/11. PMID: 1637253
33. Maffei C, Fossati A, Agostoni I, Barraco A, Bagnato M, Deborah D, et al. Interrater reliability and internal
consistency of the structured clinical interview for DSM-IV axis II personality disorders (SCID-II), version
2.0. J Pers Disord. 1997; 11(3):279–84. Epub 1997/12/31. PMID: 9348491
The Italian version of the Reflective Functioning Questionnaire and borderline personality disorder
PLOS ONE | https://doi.org/10.1371/journal.pone.0206433 November 1, 2018 12 / 13
34. Westen D, Shedler J. Personality diagnosis with the Shedler-Westen Assessment Procedure (SWAP):
integrating clinical and statistical measurement and prediction. Journal of abnormal psychology. 2007;
116(4):810–22. Epub 2007/11/21. https://doi.org/10.1037/0021-843X.116.4.810 PMID: 18020727
35. Shedler J, Westen D, Lingiardi V. La valutazione della personalità con la Swap-200: Raffaello Cortina
Editore; 2014.
36. Hamilton M. The assessment of anxiety states by rating. Br J Med Psychol. 1959; 32(1):50–5. Epub
1959/01/01. PMID: 13638508
37. Cassano G, Conti L, Levine J. Hamilton Anxiety Scale. In: Conti L, editor. Repertorio delle Scale di Valu-
tazione in Psichiatria: Milano: DIGEST Neuropsichiatria; 1995. p. 533–55.
38. Hamilton M. A rating scale for depression. J Neurol Neurosurg Psychiatry. 1960; 23:56–62. Epub 1960/
02/01. PMID: 14399272
39. Cassano G, Conti L, Levine J. Hamilton Rating Scale for Depression. In: C L., editor. Repertorio delle
Scale di Valutazione in Psichiatria: Milano: DIGEST Neuropsichiatria; 1995. p. 413–8.
40. Fleiss JL. Statistical methods for rates and proportions. 2d ed. New York: Wiley; 1981. xviii, 321 p. p.
41. Streiner DL, Norman GR, Cairney J. Health measurement scales: a practical guide to their development
and use. Fifth edition. ed. Oxford, United Kingdom: Oxford University Press; 2015. xiii, 399 pages p.
42. Muñiz J, Elosua P, Hambleton R. Directrices para la traduccio´n y adaptacio´n de tests: segunda edi-
cio´n2013. 51–7 p.
43. Vellante M, Baron-Cohen S, Melis M, Marrone M, Petretto DR, Masala C, et al. The "Reading the Mind
in the Eyes" test: systematic review of psychometric properties and a validation study in Italy. Cognitive
neuropsychiatry. 2013; 18(4):326–54. Epub 2012/10/31. https://doi.org/10.1080/13546805.2012.
721728 PMID: 23106125
44. Baron-Cohen S, Wheelwright S, Hill J, Raste Y, Plumb I. The "Reading the Mind in the Eyes" Test
revised version: a study with normal adults, and adults with Asperger syndrome or high-functioning
autism. J Child Psychol Psychiatry. 2001; 42(2):241–51. Epub 2001/03/31. PMID: 11280420
45. Preti A, Vellante M, Baron-Cohen S, Zucca G, Petretto DR, Masala C. The Empathy Quotient: a cross-
cultural comparison of the Italian version. Cognitive neuropsychiatry. 2011; 16(1):50–70. Epub 2010/
08/26. https://doi.org/10.1080/13546801003790982 PMID: 20737328
46. Baron-Cohen S, Wheelwright S. The empathy quotient: an investigation of adults with Asperger syn-
drome or high functioning autism, and normal sex differences. J Autism Dev Disord. 2004; 34(2):163–
75. Epub 2004/05/28. PMID: 15162935
47. Baer RA, Smith GT, Allen KB. Assessment of mindfulness by self-report: the Kentucky inventory of
mindfulness skills. Assessment. 2004; 11(3):191–206. Epub 2004/09/11. https://doi.org/10.1177/
1073191104268029 PMID: 15358875
48. Bressi C, Taylor G, Parker J, Bressi S, Brambilla V, Aguglia E, et al. Cross validation of the factor struc-
ture of the 20-item Toronto Alexithymia Scale: an Italian multicenter study. Journal of psychosomatic
research. 1996; 41(6):551–9. PMID: 9032718
49. Bagby RM, Parker JD, Taylor GJ. The twenty-item Toronto Alexithymia Scale—I. Item selection and
cross-validation of the factor structure. Journal of psychosomatic research. 1994; 38(1):23–32. Epub
1994/01/01. PMID: 8126686
50. Ruta L, Mazzone D, Mazzone L, Wheelwright S, Baron-Cohen S. The Autism-Spectrum Quotient—Ital-
ian version: a cross-cultural confirmation of the broader autism phenotype. J Autism Dev Disord. 2012;
42(4):625–33. Epub 2011/06/01. https://doi.org/10.1007/s10803-011-1290-1 PMID: 21626054
51. Baron-Cohen S, Wheelwright S, Skinner R, Martin J, Clubley E. The autism-spectrum quotient (AQ):
evidence from Asperger syndrome/high-functioning autism, males and females, scientists and mathe-
maticians. J Autism Dev Disord. 2001; 31(1):5–17. Epub 2001/07/07. PMID: 11439754
52. Zanarini MC, Frankenburg FR, Reich DB, Wedig MM, Conkey LC, Fitzmaurice GM. Prediction of time-
to-attainment of recovery for borderline patients followed prospectively for 16 years. Acta psychiatrica
Scandinavica. 2014; 130(3):205–13. Epub 2014/03/05. https://doi.org/10.1111/acps.12255 PMID:
24588583
53. Skodol AE, Gunderson JG, Pfohl B, Widiger TA, Livesley WJ, Siever LJ. The borderline diagnosis I:
psychopathology, comorbidity, and personality structure. Biological psychiatry. 2002; 51(12):936–50.
Epub 2002/06/14. PMID: 12062877
54. Iacoboni M. Imitation, empathy, and mirror neurons. Annu Rev Psychol. 2009; 60:653–70. Epub 2008/
09/17. https://doi.org/10.1146/annurev.psych.60.110707.163604 PMID: 18793090
55. Gunderson JG, Lyons-Ruth K. BPD’s interpersonal hypersensitivity phenotype: a gene-environment-
developmental model. J Pers Disord. 2008; 22(1):22–41. Epub 2008/03/04. https://doi.org/10.1521/
pedi.2008.22.1.22 PMID: 18312121
The Italian version of the Reflective Functioning Questionnaire and borderline personality disorder
PLOS ONE | https://doi.org/10.1371/journal.pone.0206433 November 1, 2018 13 / 13
